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(71) We, METALLGESELLSCHAFT 
AKTIENGESELLSCHAFT, a body cor- 
porate organised under the Laws of Germany, 
of 6 Frankfurt am Main, Reuterweg 14, 
Germany, do hereby declare the invention, 
for which we pray diat a patent may be 
granted to us, and die method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention relates to a process for 
catalytically reacting gases having a high 
sulphur dioxide content in a contact plant 
which comprises a plturalily of series- 
connected contaa trays. 

Durjag the catalytic reaction of sulphur 
dioxide-containing gases widi air to form sul- 
jjhur trioxide which is subsequendy used to 
pjoduce sulphuric add, the catalyst must be 
heated by the gas to the so-called initiation 
temperature. This initiation temperature de- 
pends upon die composition of the catalyst 
and on the process by which it has been 
made and, .e.g., with catalysts based on 
vanadium pentoxide (VjOg) it is .400 — 450**Q 
The reaction, of sidphur dioxide to form 
sulphur crioxide results in a temperature rise 
because the reaction is exothermic. With gases 
which contain up to about 11% by volume 
of sulphur dioxide, the reaction is arrested 
at a temperature of about 620°C, \diere the 
equilibrium of the reaction SO2+I/2 02^=^ 
SO3 is reached. Wkh gases having a higher 
sulphur dioxide content, the temperature con- 
tinues to rise because the reaction reaches its 
eqiiiUjxIum only at hipjier temperatures, and 
the catalyst irall deteriorate at a tenmerature 
above about 620**C. 

It has been proposed to avoid overheating 
llie catalyst in order to prevent deterioration 
Cherectf by mixing sulphur trioxide-containing 
gases w&h the sulphur dioxide-containing 
gases before these are admitted into die first 
contact tray. The admixed sulphur trioxide 
retards tiie conversion of the sulphur dioxide 
to sulphur trioxide so that overheating will 
be avoided if the mixing and the residence 
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time of the gases in the contact trays are. 
propsrly controlled. Because in the course of 
time the catalyst loses activity, particularly 
in the first contact tray, the rate of the re- 50 
action SO2 + I/2 Oa^SOs and the con- 
version of the gas £0 form sulphur trioxide 
are reduced accordingly. Whereas in the treat- 
ment of gases containing less than about 11% 
by volume of sulphur dioxide by this proh 55 
posed method, more catalyst may be used 
than is theoretically required in order to com- 
pensate for loss in catalyst activity, this is 
not poss'ble in the case of gases having a 
hi^ sulphur dioxide content because the fe- 60 
action must be interrupted b^ore the tmr 
perature which is. critical for the catalyst is 
reached, i.e. consideraWy before the equilir- 
brlum is readied. 

According to the present invention there 65 
is provided a process for catalytically reactmg 
gases having a high content of sulphur dioxide 
in a contact plant which corc^nses a plurality 
Gi serles^connected contact trays containing 
catalyst, wherein a partial stream of partly 70 
reacted gases which contain sulphur trioxide, 
is mixed with the sulphur dioxide-containing 
gases before they are admitted into the first 
contact tray, and the gases are subjected to 
iiiterstage cooling between contact trays, and 75 
wherein at least part of said partial stream of 
pardy reacted gases is conducted through an 
absorber for absorbing sulphur trioxide from 
the gases before being m xed with the sulphur 
dioxide-contaming gases, and the rate at which SO 
sulphur trioxide is absorbed in the absorber 
is increased in dependence upon the increase 
in loss of activity of the catalyst in sudi a 
inanner tiiat the rate of conversion of sulphur 
dioxide into siilphur trioxide in the contaa 85 
trays remains substantially constant. 

Preferably the entire partial stream which 
IS branched off is conducted through the 
absorber. In that case, an automatic control 
of the branching off and mixing is not 90 
necessary. 

In order to enable the invention to be more 
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readily understood, reference will be made 
to the accompanying drawing, which illus- 
trates diagrammaticafiy and by way of ex- 
ample a flow diagram of one embodiment of 
plant for carrying out the process of the pre- 
sent invention. 

The plant shown in the drawing comprises 
a contact vessel which contains four contact 
trays la to Id with interstage coolers 2a to 
2c connected between the contact trays. A 
cooler 3 is provided for the gases leaving the 
contact vessel, while an absorber 4 for 
absorb'ng sulphur trioxide from a partial 
stream of gases is connected to a mixer 5. 
A stream A of gases having a high sulphur 
dioxide content is supplied to the mixer 5, 
and the resulting stream E of mixed gases is 
suppl ed into the contact vessel where it 
passes :n succession through the contact trays 
la to Id and the interstage coolers 2a to 2c, 
A stream B of the gases which have partly 
been reacted to form sulphur trioxide leaves 
the contact vessel and is cooled in the cooler 

3. A partial stream C is branched from the 
stream B and supplied to the absorber 4, 
where sulphur tr!ozide is removed from said 
partial stream at a controlled rate. The result- 
ing rream D wh'di leaves the absorber 4 is 
sunplled to the mixer 5 and is mixed therein 
with the stream A. A stream F of the partial 
stream C may by-pass the absorber 4 as in- 
dicated in dotted lines. The invention will 
now be further illustrated by the following 
example of Ae operation of the plant shown 
in the drawing. 

The stream A was supplied a rate <rf 50,000 
standard cubic meters per hour and with 
composition of 

50% SO2 
30% Oo 
balance Ns 

A partial stream C at a rate of 5000 standard 
cubic metres per hour was constandy branched 
off from the product from the contact plant 
and was entirely or in part conducted through 
the absorber 4. The plant was run for a 
period of years and during the first year, no 
sulohur trioxide was absorbed in Ae absorber 

4. In that case, the stream E contained 3.37% 
SO I and stream B contained 22.14% SO* 
and 37.14% SO^. 

In the second year, 30% of the sulphur 
trioxide was absorbed in the absorber 4. In 
that case, stream E contained 233% SO, and 
stream B contamcd 22.41% SO2 and 36.34% 
SO^. 



In the third year, 60% of the sulphur tri- 
oxide was ab^crbed in the absorber 4. 
In that case, the stream E contained 1.32% 
SO: and the stream B contained 22.68% SO, 60 
and 35.56% SO,. 

In the fifth year, 100% or all of the sulphur 
triox'de was absorbed in the absorber 4. In 
that case, the stream E contamed no SO3 
and the stream B contauied 23.03% SO, and 65 
34,54% SO3. 

The total conversion in the plant remained 
virtually constant at 60%. 

Stream B was subjected to further pro- 
cessing in conventional manner. 70 

An advantage of the present process is that 
the conversion to sulphur trioxide is main- 
tained virtually constant in spite of the loss 
of activity of the catalyst and also that die 
gas rates remain virtually constant so that an 75 
optimum and simple operation can be 
effected. Furthermore, fluctuations of the gas 
composition of stream A can be compensated 
to a considerable extent. 

WHAT WE CLAIM IS:— 80 

1. A process for catalytically reacting gases 
having a hiffh content of sulphur dioxide in 
a contaa jiant which comprises a pliurality 
of series-connected contact trays containing 
catalyst, wherein a partial stream of pardy 85- 
reacted gases which contain sulphur trioxide^ 

is mixed with the sulphur dioxide-containing 
gases before th^ are admitted mto the first 
contact tray, and the gases are subjected to 
mterstage cooling between contaa trays, and 90 
wherein at least part of said partial stream 6E 
pardy reacted gases is conducted through an 
absorber for absorbing sulphur trioxide trom 
the gases before being mixed with the suljdiur 
dicxide-containmg gases, and the rate at which 95 
sulphur trioxide is absorbed in the absorber 
is increased in dependence upon the increase 
in loss of activity of the catalyst in sudi a 
naanner that the rate of conversion of sulphur 
dioxide into sulphur trioxide in the contact 100 
trays remains substantially constant 

2. A process for catalytically reacting gases 
having a high content of sulphur dioxide in 
a contact plant substantially as herembefore 
described with reference to the accompanying 105 
drawing. 
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